INTRODUCTION TO EARTH

CHAPTER 1
GEOGRAPHY AS A FIELD OF LEARNING
e PHYSICAL GEOGRAPHY
e ENVIRONMENTAL GEOGRAPHY

O

O O O O O O

O

Rocks
LANDFORMS
SoiL

FLORA
FAUNA
CLIMATE
WATER
MINERALS

GEOGRAPHY AS A FIELD OF LEARNING CONT.
e CULTURAL GEOGRAPHY
e HUMAN GEOGRAPHY

o

O O O O O O O O

O

POPULATION

SETTLEMENTS

ECONOMIC ACTIVITIES
TRANSPORTATION
RECREATION ACTIVITIES
LANGUAGES

RELIGION

POLITICAL SYSTEMS
TRADITIONS

OTHER “HUMAN” ELEMENTS

e WHY, WHAT, WHERE, AND SO WHAT
SCIENCE AND GEOGRAPHY

® SCIENCE AS A FIELD OF GEOGRAPHY

e WHAT EXACTLY DEFINES SCIENCE

O

O O O O O O

SCIENCE FOLLOWS A PROCESS CALLED SCIENTIFIC METHOD
OBSERVE TO DEVELOP A QUESTION

CREATE A HYPOTHESIS, GUESS ABOUT THE ANSWER TO THE QUESTION

DESIGN AN EXPERIMENT TO TEST THE HYPOTHESIS

MAKE A PREDICTION FOR THE OUTCOME OF THE EXPERIMENT

CONDUCT THE EXPERIMENT AND OBSERVE THE OUTCOME

DRAW A CONCLUSION OR FORMULATE A SIMPLE “RULE” BASED ON THE RESULTS OF THE

EXPERIMENT.

NUMBERS AND MEASUREMENTS
e ENGLISH SYSTEMS

O

INCHES, FEET, MILES, POUNDS, FAHRENHEIT



e INTERNATIONAL SYSTEM OF MEASUREMENT (SI) OR METRIC
o KILOMETERS, KILOGRAMS, AND DEGREES CELSIUS.

THE ENVIRONMENTAL SPHERES

e LITHOSPHERE (LITHO (GREEK FOR “STONE”)
o ROCKS OF EARTH’S CRUST
O BROKEN AND UNCONSOLIDATED PARTICLES OF MINERAL MATTER FOUND OVER THE
BEDROCK
O ALL LANDFORMS, BOTH ON THE SEAFLOOR AND THE SURFACES OF THE CONTINENTS AND
ISLANDS.
e ATMOSPHERE (ATMO GREEK FOR “AIR”)
o THE COMPLEX MIXTURE OF GASES NEEDED TO SUSTAIN LIFE.
o FOUND CLOSELY TO EARTH’S SURFACE, DENSEST AT SEA LEVEL, AND RAPIDLY THINNING
WITH ALTITUDE.
o CONSTANT MOTION BY SOLAR ENERGY AND EARTH’S ROTATION.

THE ENVIRONMENTAL SPHERES, CONT.

e HYDROSPHERE (HYDRO GREEK FOR “WATER”)
O  ALL WATER IN ALL ITS FORMS
o OCEANS
O  PRECIPITATION
o CRYOSPHERE (CRY IS GREEK FOR ”COLD"”) FOR ALL THE WATER FROZEN AS SNOW AND ICE

e BIOSPHERE (BIO GREEK FOR “LIFE”
O  ALL THE PARTS OF EARTH WHERE LIVING ORGANISMS CAN EXISTS.
O  INCLUDES THE VAST VARIETY OF EARTHLY LIFE FORMS (OFTEN CALLED BIOTA)

THE SOLAR SYSTEM
e THE SUN, CENTER OF THE SOLAR SYSTEM

e EIGHT PLANETS
o WITH MORE THAN 100 REVOLVING MOONS

e UNKNOWN NUMBER OF DWARF PLANETS
® SCORES OF COMETS (DIRTY SNOWBALLS)
e 50,0000 ASTEROIDS

e MILLIONS OF METEOROIDS

OUR PLANETS
e FOUR INNER PLANETS (TERRESTRIAL PLANETS)

o MaARs
o VENUS
o EARTH
o MARs
e FOUR OUTER PLANETS (JOVIAN PLANETS)
o JUPITER

O SATURN



o URANUS

o NEPTUNE
THE SIZE OF THE EARTH
e RADIUS

o 6400 KILOMETERS (4000 MILES)
0 HIGHEST POINT (MT. EVEREST) AT 8800 METERS (29,000 FT.) ABOVE SEA LEVEL
o DEEPEST POINT (MARIANA TRENCH)11,000 METERS (36,000 FT) BELOW SEA LEVEL
o A DIFFERENCE OF 20 KILOMETERS OR 12 MILES
e DIAMETER
o 12,735 KILOMETERS (7909 MILES)
e CIRCUMFERENCE
o 40,000 KILOMETERS (24,900 MILES)
o  FIRST FIGURED BY ERATHOSTHENES (GREEK GEOGRAPHER, USING MATHEMATICAL

CALCULATIONS OF ANGLES)
o HIS FIGURES WERE 43,000 KILOMETERS (26,700 MILES)

THE SHAPE OF THE EARTH

e PROPERLY DESCRIBED AS OBLATE SPHEROID. NOT A TRUE SPHERE.
0 CUT THROUGH THE EQUATOR, THE EARTH IS CIRCULAR
0 CUT THROUGH THE POLES, THE EARTH IS ELLIPSOIDAL.
O THIS IS DUE TO THE ROTATION OF THE EARTH WHICH CAUSES THE MIDDLE TO BULGE

AND FLATTEN THE POLES.
GEOGRAPHIC GRID
e WE USE A GEOGRAPHIC GRID TO HELP LOCATE FEATURES ON THE SURFACE OF
THE EARTH

O THE GRID SYSTEM OF THE EARTH IS REFERRED AS A GRATICULE GRID.

O ROTATION OF THE EARTH ALLOWS FOR THE CREATION OF THE GRID OF LATITUDE AND
LONGITUDE
®=  THE NORTH AND SOUTH POLES ARE FOUND ON THE ROTATIONAL AXIS.
=  THE EQUATOR IS FOUND ON AN IMAGINARY PLANE PASSING THROUGH THE
EARTH HALFWAY BETWEEN THE POLES.

GREAT AND SMALL CIRCLES
e A GREAT CIRCLE IS THE LARGEST CIRCLE THAT CAN BE DRAWN THROUGH A

SPHERE.
O THE SUNLIT PORTION OF THE EARTH AT ANY MOMENT (THE CIRCLE OF ILLUMINATION) IS
A GREAT CIRCLE.
O ONLY ONE GREAT CIRCLE CAN BE DRAWN ON A SPHERE TO INCLUDE ANY TWO GIVEN
POINTS (NOT DIAMETRICALLY OPPOSITE EACH OTHER)
e ALL OTHER PLANES INTERSECTING THROUGH A SPHERE WOULD BE SMALL CIRCLES
o THE ARCTIC AND ANTARCTIC CIRCLES WOULD BE SMALL CIRCLES.
LATITUDES
e THE DESCRIPTION OF LOCATION EXPRESSED AS AN ANGLE NORTH OR SOUTH OF

THE EQUATOR.



EXPRESSED IN DEGREES, MINUTES, AND SECONDS
o 360 DEGREES IN A CIRCLES
o 60 MINUTES IN A DEGREE
o 60 SECONDS IN A MINUTE

LATITUDE VARIES FROM O DEGREES AT THE EQUATOR TO 90 DEGREES AT THE
NORTH OR SOUTH POLE.

LATITUDES, CONT.

ALL LATITUDES NORTH OF THE EQUATOR ARE CONSIDERED IN THE NORTH
LATITUDES.

ALL LATITUDES SOUTH OF THE EQUATOR ARE CONSIDERED IN THE SOUTH
LATITUDES.

ALL CONNECTING POINTS OF THE SAME LATITUDE IS CALLED A PARALLEL.

THE EQUATOR IS THE ONE GREAT CIRCLE OF THE PARALLELS WITH ALL THE REST
BEING SMALL CIRCLES.

ALL PARALLELS ARE ALIGNED IN TRUE EAST-WEST DIRECTIONS ON THE EARTH’S
SURFACE.

LATITUDES, CONT.

SEVEN LATITUDES OF SIGNIFICANCE IMPORTANCE IN THE STUDY OF THE EARTH.
o EQUATOR, 0

TRoOPIC OF CANCER, 23.5 N

TROPIC OF CAPRICORN, 23.5 S

ARcTIC CIRCLE, 66.5 N

ANTARCTIC CIRCLE, 66.5 S

NORTH POLE, 90 N

o SOUTHPOLE, 90 S

O O O O O

REGIONS OF LATITUDES

Low LATITUDES
O GENERALLY BETWEEN THE EQUATOR AND 30 N &S

MID LATITUDES

o BETWE3EN ABOUT30ANDG6O0N &S
HIGH LATITUDES

o LATITUDES GREATER THAN ABOUT60N & S
EQUATORIAL

o WITHIN A FEW DEGREES OF THE EQUATOR

TROPICAL
o  WITHIN THE TROPICS (23.5 N AND 23.5 S)

LONGITUDE

ANGULAR DESCRIPTION OF THE EAST-WEST LOCATION
MEASURED IN DEGREES, MINUTES, AND SECONDS.
LINES ARE CALLED MERIDIANS



o THEY ARE NOT PARALLEL TO ONE ANOTHER EXCEPT AT THE EQUATOR
e AS THEY MOVE TOWARDS THE POLES THEY BECOME INCREASINGLY CLOSE,
FINALLY CONVERGING AT THE POLES.
LONGITUDE

e DISTANCE BETWEEN THE MERIDIANS VARIES

o DEGREES ARE ABOUT THE SAME AS THAT OF A PARALLEL AT THE EQUATOR.

o AS THEY CONVERGE TO THE POLES, THE DISTANCE OF A DEGREE DECREASES,
DIMINISHING TO ZERO AT THE POLES

O  THE BASELINE FOR THE MERIDIANS IS “PRIME MERIDIAN” WHICH PASSES THROUGH THE
ROYAL OBSERVATORY OF GREENWICH, ENGLAND.

o HALFWAY AROUND THE WORLD AT 180 DEGREES EITHER EAST OR WEST IS
“INTERNATIONAL DATE LINE”

e ALL MERIDIANS ARE GREAT CIRCLES.
EARTH-SUN RELATIONS

e EARTH’S ROTATION ON ITS AXIS

o ROTATES WEST TO EAST COUNTERCLOCKWISE LOOKING DOWN AT THE NORTH POLE
o ONE COMPLETE ROTATION EVERY 24 HOURS

EFFECTS OF THE ROTATION OF THE EARTH
o CAUSES A DEFLECTION THE FLOW PATH OF BOTH AIR AND WATER, KNOWN AS
THE CORIOLIS EFFECT
® BRINGS ANY POINT ON THE SURFACE THROUGH THE INCREASING AND THEN

DECREASING GRAVITATIONAL PULL OF THE MOON AND THE SUN
O RISE AND FALL OF WATER KNOW AS TIDES

e THE EFFECT OF THE DIURNAL (DAILY) ALTERNATION OF LIGHT AND DARKNESS.
O A MISALIGNMENT OF OUR CIRCADIAN (DAILY) RHYTHYMS (YOUR INNER BODY CLOCKS)
ARE INTERRUPTED BY AIR TRAVEL, IT WILL CAUSE “JET LAG”.

EARTH’S REVOLUTION AROUND THE SUN
e THE REVOLUTION OF THE EARTH AROUND THE SUN TAKES 365 DAYS, 5 HOURS,
48 MINUTES, AND 46 SECONDS. THIS IS A TROPICAL YEAR AND FOR PRACTICAL
PURPOSES IT IS SHORTENED TO 365.25 DAYS.
e BECAUSE OF THE EXTRA QUARTER OF A DAY, WE HAVE LEAP YEAR EVERY FOURTH
YEAR.
e EARTH’S PATH AROUND THE EARTH
THE PATH AROUND THE SUN IS AN ELLIPSE
® THE FARTHEST POINT, ON JULY 4TH IS CALLED THE APHELION (94,555,000
MILES)
e THE CLOSEST POINT, ON JANUARY 3RD IS CALLED THE PERIHELION,
(91,455,000 MmILES)
e THE AVERAGE DISTANCE OF THE EARTH FROM THE SUN IS DEFINED IS AN ONE
ASTRONOMICAL UNIT ( 1AU) OR 92,955,806 MILES.




INCLINATION OF EARTH’S AXIS

e THE IMAGINARY PLANE DEFINED BY THE ORBITAL PATH OF THE EARTH IS CALLED
THE PLANE OF THE ECLIPITC.

e THE EARTH MAINTAINS ITS 23.5 DEGREE TILT AWAY FROM PERPENDICULAR TO
THE PLANE OF THE ECLIPTIC. THIS TILT IS CALLED THE INCLINATION OF THE
EARTH’S AXIS.

POLARITY OF THE EARTH’S AXIS

e THE EARTH’S ROTATION AXIS IS ALWAYS THE SAME INCLINATION DURING THE
ROTATION AROUND THE SUN, BUT AXIS ALWAYS POINTS IN THE SAME DIRECTION
RELATIVE TO THE STARS, THE NORTH STAR, POLARIS.

e THE CHARACTERISTIC IS CALLED THE POLARITY OF THE ROTATION AXIS (OR
PARALLELISM).

e THE COMBINATION OF ROTATION REVOLUTION, INCLINATION, AND POLARITY
RESULT IN THE SEASONAL PATTERNS.

THE ANNUAL MARCH OF THE SEASONS
e THREE CONDITIONS OF THE CHANGING OF THE SEASONS
O THE LATITUDE RECEIVING THE VERTICAL RAYS OF THE SUN
O SUB-SOLAR POINT OR THE DECLINATION OF THE SUN
o THE SOLAR ALTITUDE (THE HEIGHT OF THE SUN ABOVE THE HORIZON) AT DIFFERENT

LATITUDES.
O THE LENGTH OF THE DAY AT DIFFERENT LATITUDES.

SPECIAL DAYS OF THE YEAR FOR THE SEASONS

e JUNE SOLSTICE

e AROUND JUNE 21 (FIRST DAY OF SUMMER)
O SUN’S RAYS PERPENDICULAR TO THE TROPIC OF CANCER
O LONGEST DAY OF THE YEAR
O AREAS OF THE ARCTIC CIRCLE IN 24 HOURS OF SUNLIGHT

e SEPTEMBER EQUINOX
o AROUND SEPTEMBER 22 (FIRST DAY OF FALL)
O SUN RAYS PERPENDICULAR TO THE EQUATOR
o EQUAL HOURS OF SUNLIGHT AND NIGHT

SPECIAL DAYS OF THE YEAR FOR THE SEASONS

e DECEMBER SOLSTICE
o AROUND DECEMBER 21 (FIRST DAY OF WINTER)
O SUN’S RAYS PERPENDICULAR TO THE TROPIC OF CAPRICORN
O SHORTEST DAY OF THE YEAR
O AREAS OF THE ARCTIC CIRCLE IN 24 HOURS OF DARKNESS
e MARCH EQUINOX
o AROUND MARCH 20

O SUN RAYS PERPENDICULAR TO THE EQUATOR (AGAIN)
o EQUAL HOURS OF SUNLIGHT AND NIGHT




SEASONAL TRANSITIONS
¢ MIGRATION OF THE VERTICAL RAYS OF THE SUN BETWEEN THE LATITUDES FROM
SEASON TO SEASON

e DAY LENGTH
o EQUATOR ONLY PLACE ON THE EARTH WHERE THE DAY LENGTH IS CONSTANT
THROUGHOUT THE YEAR
o MIGRATION OF THE SUN AND THE LENGTH OF THE DAY
O ANGLE OF THE RAYS OF THE SUN IN DIFFERENT LATITUDES, DIFFERENCE IN THE ENERGY
THE SURFACE RECEIVES

o THE RELATIONSHIP OF THE ANGLE OF THE SUN RAYS, THE LENGTH OF THE DAY
ARE THE IMPORTANCE OF THE SEASONAL TRANSITIONS OF THE EARTH
TELLING TIME

e THREE NATURAL UNITS OF TIME
o TROPICAL YEAR, RETURN OF THE SEASONS
0 LUNAR MONTH, RETURN OF THE NEW MOON
o THE DAY, MARKED BY THE PASSAGE OF THE SUN

e DAILY TIME KEPT SINCE EARLY CIVILIZATIONS
e ROMAN IMPORTANCE OF THE NOON HOUR TERMED THE MERIDIAN

o A.M COMES FROM ANTE MERIDIAN
o P.M. COMES FROM POST MERIDIAN

TIME ZONES
e NO STANDARD TIME ZONES UNTIL 1884
® 24 STANDARD TIME ZONES SET STARTING AT THE GREENWICH PRIME MERIDIAN
e PRIME MERIDIAN IS THE CENTER OF THE TIME ZONE, WITH 7.5 DEGREES TO THE
EAST AND 7.5 DEGREES TO THE WEST

e TIME AT THE PRIME MERIDIAN KNOWN AS
o0 GREENWICH MEAN TIME (GMT)
o UNIVERSAL TIME COORDINATED (UTC)
o SOME COUNTRIES DO NOT ADHERE TO STANDARD TIMES

TIME ZONES
e ZONES FOLLOW ADMINISTRATIVE BOUNDARIES, STATE OR COUNTRY
BOUNDARIES

e SOME COUNTRIES TOO BIG, HAVE MANY ZONES
o RUSSIA WITH 9 ZONES,
o CHINA, ONLY ONE, BEIJING’S
o EUROPE BASICALLY ALL ONE

e INTERNATIONAL DATE LINE
o MAGELLAN’S CREW FIRST TO DISCOVER AS THEY TRAVELED AROUND THE WORLD THEY
WERE A DAY BEHIND
o PACIFIC OCEAN LOCATION EFFECTS LESS PEOPLE
o DATE LINE FOLLOWS THE 180 DEGREE MERIDIAN (SORT OF)



DAYLIGHT-SAVING TIME

ADOPTED FIRST IN WW!I TO CONSERVED ENERGY IN GERMANY

IN 1918, THE UNITED STATES ADOPTED IT ALSO

WAS NOT COMPLETE ACCEPTED UNTIL THE UNIFORM TIME ACT WAS PASSED
ARIZONA, HAWAII, AND PARTS OF INDIANA DON’T PARTICIPATE.

RUSSIA HAS PERMANENT DAYLIGHT-SAVING TIME WITH DOUBLE SAVING TIME IN
THE SUMMER.

IN RECENT YEARS, CANADA, AUSTRALIA, NEW ZEALAND, AND MOST OF WEST
EUROPE HAVE ADOPTED IT.

NOT PRACTICED IN THE TROPICS.



